• The number of deaths involving C. difficile increases with age. During 2009-11 the mortality rate for people aged over 85 years was 1,092 and 1,103 per million for males and females respectively in England and Wales.
• During the period 2009-11 C. difficile was involved in 0.6 per cent of all deaths in England and Wales, a reduction from 1.4 per cent during the period 2006-08.
• Deaths involving C. difficile represented 1 per cent of all hospital deaths in England and Wales during 2009-11 compared with 2.2 per cent during 2006-08.
Summary
This bulletin presents the latest figures for deaths where Clostridium difficile (C. difficile) infection was mentioned on the death certificate by sex, age group and place of death, in England and Wales.
Figures are presented for deaths registered in 2011, with previously released figures presented for 2001 to 2010 for comparison purposes. Information is also given about the context and use of the statistics, and the method used to produce them.
The 2011 mortality rates presented in Figures 1 and 2 and Tables 2 and 3 are provisional as they are based on population projections rather than population estimates. Revised mortality rates for 2002 to 2011, calculated using census-based mid-year population estimates, will be published in next year's bulletin (see Background note 7).
The number of death certificates in England and Wales mentioning C. difficile fell for the fourth consecutive year in 2011, from 2,704 (25.6 per million population) in 2010 to 2,053 (19.3 per million population) in 2011 ( Figure 1 ).
Of the deaths where C. difficile was mentioned on the death certificate in England and Wales in 2011, 42 per cent were deaths where C. difficile was the underlying cause (Table 1) . This was unchanged from 2010.
Most of the deaths involving C. difficile occur among older people. For both the 2006-08 and 2009-11 periods, mortality rates were highest in those aged 85 years and over at 2,839 and 1,099 per million population respectively in England and Wales (Table 2) .
Age-standardised mortality rates for deaths involving C. difficile are similar for both sexes. In England and Wales rates were highest in 2007, at 84.7 and 80.4 per million for males and females respectively (Table 3) . Rates have since fallen each year and in 2011 they decreased to 19.6 per million population for males and 19.0 per million population for females.
During the period 2009-11 deaths involving C. difficile accounted for 0.6 per cent of all deaths in England and Wales, a fall from 1.4 per cent of all deaths during 2006-08 (Reference Table 1 ).
Between 2006-08 and 2009-11, the proportion of deaths involving C. difficile occurring in NHS hospitals in England and Wales decreased from 93.1 to 91.1 per cent (Table 4) . However, this decrease was offset by increases in the percentage of C. difficile deaths occurring at home, in hospices and in care homes where the proportion of deaths in these establishments rose by 0.4, 0.4 and 1.2 percentage points respectively. 
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Background
C. difficile is a spore forming anaerobic bacterium that was first described in the 1930s (Hall and O'Toole, 1935) . According to the Health Protection Agency (2012a), it is present in the gut of up to 3 per cent of healthy adults and 66 per cent of infants.
However, C. difficile rarely causes problems in children or healthy adults, as it is kept in check by the normal bacterial population of the intestine. When certain antibiotics disturb the balance of bacteria in the gut, C. difficile can multiply rapidly and produce toxins which cause illness.
C. difficile infection ranges from mild to severe diarrhoea to, more unusually, severe inflammation of the bowel (pseudomembranous colitis). People who have been treated with broad spectrum antibiotics (those that affect a wide range of bacteria), people with serious underlying illnesses and the elderly are at greatest risk. Over 80 per cent of C. difficile infections reported are in people aged over 65 years.
C. difficile infection is usually spread on the hands of healthcare staff and other people who come into contact with infected patients, or with environmental surfaces contaminated with the bacteria or its spores (for example floors, bedpans and toilets).
C. difficile produces spores when the bacteria encounter unfavourable conditions, such as being outside the body. These spores are very hardy and can survive on clothes and environmental surfaces for long periods. 
Use of the statistics
Figures on the number of deaths from C. difficile in England and Wales are used by various organisations, including the Department of Health (DH), the Health Protection Agency (HPA), and Public Health Wales, for monitoring and evaluation purposes. They are also used by primary care organisations (PCOs), local health boards (LHBs) and individual healthcare establishments.
The Operating Framework for the NHS in England 2012/13 (Department of Health, 2011a) states:
'Protecting the safety of our patients is of paramount importance. The zero tolerance approach to all avoidable healthcare associated infections will continue. All NHS commissioners and providers should identify and agree plans for reducing MRSA bloodstream and Clostridium difficile infections in line with the national objectives'.
The NHS Outcomes Framework 2012/13 (Department of Health, 2011b) contains an indicator of C. difficile incidence. PCOs in England are required to reduce the number of C. difficile infections with organisations with higher baseline rates required to deliver larger reductions. This finding is consistent with the incidence figures reported by the HPA and Public Health Wales. The decreases may be due to the actions taken to reduce healthcare associated infections described above. This decline in the number of deaths involving C. difficile since 2007 may have been caused by a reduction in the number of infections that is attributed to improved hygiene in hospitals. A recent study (Stone et al. 2012) found an association between the amount of soap and alcohol hand rub purchased by hospitals and the number of C. difficile infections.
Deaths involving Clostridium difficile
Of the deaths where C. difficile was mentioned on the death certificate in England and Wales in 2011, 42 per cent were deaths where C. difficile was the underlying cause (Table 1) Most of the deaths involving C. difficile occur among older people. For both the 2006-08 and 2009-11 periods, mortality rates were highest in those aged 85 years and over at 2,839 and 1,099 per million population respectively in England and Wales (Table 2) .
Older people tend to be more susceptible to C. difficile infection as their immune response is likely to be weaker and they are more likely to be hospitalised, exposed to long-term care facilities or prescribed anitibiotics thereby increasing their chance of infection (Owens et al., 2008) . 
Place of death
During the period 2009-11 deaths involving C. difficile accounted for 0.6 per cent of all deaths in England and Wales, a fall from 1.4 per cent of all deaths during 2006-08. Death certificates rarely specify the place where an infection was acquired, although the place of death is routinely recorded.
The majority of deaths in England and Wales occur in hospital. It is therefore expected that most deaths involving C. difficile infection will occur in hospital. ONS does not routinely produce figures by individual hospital establishment. (Table 4 ). However, this decrease was offset by increases in the percentage of C. difficile deaths occurring at home, in hospices and in care homes where the proportion of deaths in these establishments rose by 0.4, 0.4 and 1.2 percentage points respectively. While this code identifies the vast majority of deaths involving C. difficile, a small number of C. difficile-related deaths are not captured by this code alone.
Since 1993 ONS has stored the text of death certificates on a database, in addition to all the ICD codes relating to causes identified on the death certificate. This means that it is possible to identify records where C. difficile is mentioned, but is not coded under the specific ICD-10 code.
In addition to extracting all deaths related to the specific A04.7 ICD-10 code, deaths mentioning a number of other ICD categories to which diseases including C. difficile could be coded were also extracted.
The text of these death certificates is searched manually for mentions of Clostridium difficile, C. difficile or pseudomembranous colitis. The ICD-10 codes used to select deaths in order to search manually are shown in Box 1.
Deaths registered in 1999 were coded to both ICD-9 and ICD-10 as part of a special study to compare the two ICD revisions, and have therefore been used to give an additional year of data on deaths involving C. difficile. Deaths with an underlying cause of C. difficile were identified by selecting those deaths with a mention of C. difficile that also had an underlying cause of one of the following ICD-10 codes: A04.7, A41.4 and A49.8.
As in previous C. difficile reports (Office for National Statistics 2010a), death certificates that mention C. difficile and record the code A09 (Diarrhoea and gastroenteritis of presumed infectious origin) as the underlying cause of death, are also taken to indicate that C. difficile was the underlying cause of death.
3. The number of deaths due to C. difficile is difficult to estimate. Trends in mortality are normally monitored using the underlying cause of death (the disease which initiated the train of events leading directly to death). However, C. difficile (and other healthcare associated infections) are often not the underlying cause of death. Those who die with C. difficile are usually patients who were already very ill, and it may be their existing illness, rather than C. difficile, which is designated as the underlying cause of death. There is therefore an interest in the number of deaths where C. difficile contributed to the death -only conditions which contribute directly to the death should be recorded on the death certificate. Results presented in this bulletin identify deaths where the underlying cause was C. difficile and also where C. difficile was mentioned as the underlying cause or as a contributory factor in the death.
4. Although C. difficile is commonly referred to as a healthcare associated infection, it is not possible to state from the information on a death certificate where the infection was acquired, nor can assumptions be made about quality of care. People are often transferred between hospitals, care homes and other establishments, and may acquire infections in a different place from where they died. 7. This bulletin presents age-standardised (also known as 'directly-standardised') rates, standardised to the European Standard Population. These make allowances for differences in the age structure of the population, over time and between sexes. The age-standardised rate for a particular cause of death is that which would have occurred if the observed age-specific rates for that cause had applied in the given standard population. A template (63.5 Kb Excel sheet) showing how age-standardised rates are calculated is available on ONS's website.
8. Mortality rates based on population estimates are available for 2001 to 2010 and provisional rates based on population projections are available for 2011. Revised mortality rates for 2002 to 2011, calculated using census-based mid-year population estimates, will be published in next year's bulletin.
9. Rates were not calculated where there were fewer than three deaths in a cell, denoted by ':'. It is ONS practice not to calculate rates where there are fewer than three deaths in a cell, as rates based on such low numbers are susceptible to inaccurate interpretation. Rates which were calculated from less than 20 deaths are distinguished by italic type as a warning to the user that their reliability as a measure may be affected by the small number of events.
